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Use of Mathematics Manipulative 
Materials in North Dakota 
Ron Kutz 
The University of North Dakota 
The work of Jean Piaget has had a profound effect 
on mathematics education in the last decade, Piaget 
hypothesized that it was the physical interaction of 
the child and his environment that produced mental 
growth and understanding. Mathematics educators, led 
by Zolt an Dienes and Caleb Gattegno, have developed 
numerous "mathematics manipulative materials," con-
crete objects which involve handling or operating by 
students, which embody mathematical concepts and 
enable the child to physically interact with mathe-
matical models. In the late 1960 1 s and early 1970's, 
these materials became fairly widely available, and 
most teacher training programs have been including 
use of manipulative materials as part of the 
mathematics training program. Virtually all mathe-
matics "methods" texts include use of manipulative 
materials, and much inservice work and professional 
journal space has been devoted to these materials. 
Still, use of mathematics manipulative materials 
designed for concept development appears to have 
remained fairly limited. Most concepts are introduced 
at the pictorial or abstract--rather than concrete--
levels, or are introduced by use of materials manipu-
lated by the teacher rather than the students. While 
this may be unfortunate, it is certainly not surpris-
ing. A number of factors combine to explain this 
circumstance; among them: 
1. Few, if any, in-service teachers have been 
taught with mathematics manipulative materials at 
the elementary school level. Hence, they have ,no 
firsthand experience with that style of teaching. 
Those who have been teaching for more than six to 
ten years would not even have been exposed to these 
materials in their pre-service teacher training pro-
gram. 
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2. The textbook is the main teaching aid, and 
no major text necessitates (and few even encourage) 
the teacher to use mathematics manipulative materials. 
3. Materials are generally expensive, budgets 
are limited. 
In an attempt to determine the extent of mathe-
matics manipulative materials use and factors asso-
ciated with their use, a questionnaire was devised 
and distributed to 2,100 teachers in 147 schools in 
North Dakota. One hundred sixteen schools returned 
989 completed questionnaires. 
Some characteristics listed by those who returned 
questionnaires were: 67% of the teachers had taught 
six or more years; 65% had done some work beyond the 
Bachelor's degree; 61% found teaching mathematics one 
of their favorite subjects, only 7% one of their least 
favorite; 56% spent from four to six hours per week 
on mathematics, 8% spent more time; 72% were satisfied 
with their mathematics text; 37% rated their knowledge 
of mathematics manipulative materials use as inade-
quate, only 1% rated it extensive. 
The data in Table 1 show the summary of usage, 
by grade level, for each of the mathematics manipu-
lative materials surveyed. The percentage of teachers 
at each grade level using each manipulative form is 
given. For example, 17% of third grade teachers and 
23% of all teachers indicated that they use geoboards. 
Metric materials have the greatest use, with 
high incidence of use in every grade level above 
kindergarten. Counting chips and bundles of sticks 
have the next highest use, with extensive incidence 
of use in the primary grades. The "other" category 





PERCENT OF TEACHERS BY GRADE LEVEL AND TOTAL 
USING MATHEMATICS MANIPULATIVE MATERIALS 
Manipulative Total K 1 2 
Multibase Arithmetic Blocks 9 0 15 13 
Cuisenaire Rods 20 37 29 26 
Metric Materials 72 17 67 72 
Geometric Construction Material 39 33 38 36 
Attribute Materials 21 52 30 24 
Bundles of Sticks 44 48 85 75 
Fraction Discs 37 4 22 41 
Fraction Bars 17 0 7 1 () 
Geo boards 23 24 24 2~-
Tangrams 28 17 28 29 
Counting Chips 45 83 80 fi 9 
Unifix Materials 2 2 3 1 
Math Balance 19 22 25 21 
Calculators 22 4 14 17 
Other 10 17 15 10 
~ 
3 4 5 6 
7 6 8 7 
17 12 15 13 
78 71 80 86 
33 39 43 so 
18 12 11 19 
44 22 8 5 
37 49 47 46 
14 31 24 32 
17 24 20 27 
28 27 29 38 
45 19 10 9 
2 1 1 1 
17 15 15 16 
25 26 27 40 
13 9 4 7 
The data in Table 2 show the number of mathematics 
manipul ative materials being us ed by grade level. For 
example, 9% of the kindergarten teachers ar e using 
0-1 manipul atives, while 11 % of all teachers surveyed 
are using 0-1 manipulatives . 
Table 2 
PERCENT OF MATHEMATI CS MANIPULATIVE MATERIALS USED 
BY GRADE LE VEL AND TOTAL 
Number Used K 1 2 3 4 5 6 
0-1 9 3 5 11 19 20 11 
2-3 43 30 35 35 31 39 3R 
4-5 35 31 23 32 32 26 25 
6-7 9 23 26 17 10 8 20 
8-9 2 8 7 3 8 4 4 
10-11 2 3 3 1 0 2 2 
12-13 0 2 1 1 0 1 0 
All figures are percentages of t eachers at a grade level 
















Almost half (48%) of the respondents indicated 
they use mathematics manipulative materials only 
"a little," with 7% indicating "extensive" use. 
Manipul ative use is highest at lower grade levels, 
with "extensive" use indicated by 28% of kindergarten 
teachers and 14% of first grade teachers. 
There is a general consensus among the surveyed 
teachers that use of mathematics manipul ative materi-
als is beneficia l to students' learning, and that 
they are more beneficial to students who have the 
most difficulty. Table 3 displays responses to the 
questions "In your opinion, do fast (average, slow) 
learners learn more or less mathematics with mathe-
matics manipulative materials than without?" 
Learner 
Fast Learner 
Tab l e 3 
OPINIONS REGARDING LEARNING MATHEMATICS liY USING 
MATHEMATICS MANIPULATIVE MATERIALS 
More Amount Le a rned About Same 
41 % 53 % 
Average Learner 77 % 22 % 






A major reason for the study, beyond determining 
which mathematics manipulatives were used and to what 
extent, was to try to find relationships between use 
of materials and other related variables. No strong 
correlations were found between use of mathematics 
manipulative materials and any of the data obtained. 
However, given the diverse nature of classrooms and 
teachers, it would be very surprising if any were 
found. The weak correlations that were found were 
instructive, as were lack of correlations in several 
instances. 
Years of experience, degree level, attitude 
toward teaching mathematics, time spent on teaching 
mathematics and satisfaction with the text had no 
apparent relationship to use of manipulatives. Grade 
level showed a notable negative correlation to manipu-
lative use; i.e., the lower grade levels tend to make 
more extensive use of mathematics manipulatives. 
Classroom organization also has some relationship to 
manipulative use. Classes with learning centers were 
more likely to use manipulatives, as were classes 
that were described as individualized. Relationships 
between manipulative use and classrooms described as 
self-contained, team taught, departmentalized, special 
education or other were very low. 
Several interesting relationships occur with 
source of manipulatives and source of information 
concerning manipulatives. Teachers were most likely 
to use materials that they own, that they constructed 
or that they requested. The strongest relationship, 
however, was with having a variety of sources. Re-
garding sources of information about manipulatives, 
the highest relationship to manipulative use is with 
professional reading, while inservice, graduate and 
undergraduate classes have a somewhat lower and about 
equal relationship. Again, a variety of sources is 
much more important than any particular source, 
There was a much higher relationship between use 
of mathematics manipulative materials and the belief 
that fast or average learners benefit by manipulative 




is probably because the belief that slow learners 
benefit from use of manipulatives is so high that 
this does not serve to differentiate teaching practice. 
Clearly, there is a considerable amount of 
materials in the schools . Ninety percent of teachers 
responding use two or more manipulatives, and over 
50% use four or more manipulatives. Metric materials 
are used in over 70% of classrooms, and simple place 
value materials (bundles, chips) are used in over 
75% of first and second grades. Geometric construc-
tion materials and fraction discs are used in a fairly 
high number of classrooms. On the other hand, extent 
of use is not particularly high. About half (48%) 
indicated only "a little" use, only 7% use manipula-
tives "extensively." 
It would appear that a conflict exists between 
teaching philosophy and practice. While 19 out of 
20 responding teachers indicated a belief that at 
least some students learn more by use of mathematics 
manipulative materials, only 1 in 20 is making exten-
sive use of a diversity of materials. Since less than 
30% of the teachers considered their undergraduate 
preparation in this area adequate, and almost 40% 
considered their present knowledge of manipulative 
use inadequate, the need for inservice preparation in 
this area seems clear. It is up to the educational 
leadership to respond to this need and lessen the 
gap between belief and practice. 
A complete report of the above research is 
contained in: 
Kutz, Ronald E., An Analysis of the Use of Manipula-
tive Materials in North Dakota, University of 
North Dakota, Bureau of Educational Research and 
Services, Report #8, August, 1977. Research for 
this report was supported by a grant from the 
University of North Dakota Bureau of Educational 
Research and Services. 
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